
*.

COPY nnn *

RESEARCHMEMORPNXJM-”-
.

LIFT, DRAG,ANDPITCHINGMOMENTOF LOW-ASPECT-RATIO

WINGSAT SUBSONICANDSUPERSONICSPEEDS-

PLANE TRIANGULAR.WINGOFASPECTRATIO2

WITHNACA0003-63SECTION”

ByJohnC. HeitmeyerandWillardG. Smith

AmesAeronautical
MoffettField,

Ldxmatory
Calif.

NATIONAL ADVISORY COMMITTEE
FOR AERONAUTICS

WASHINGTON h-t“4
~\‘-

Febru&y2, 1951 :



.

.

..,,,,,,,,,, , .... L...............,.....!..)* S., *F**.*.1*$ tlttt?w m!! . . . . . .
GRADEOF OiFICUi MAKINGCIIFWK)

.,..,..,Ati*AiLA...L./.*..*

--—. — ~

“.

t’

.



TECHLIBRARYKAFB,NM

1
.

lULCARM A50K24a

NATIONALADVISORYCOMMITTEEFCIR
.

RESERACHMEMORANDUM

.

LIFT,

A wing=body
ratio2 smdNACA

AERONAUTICS

DRM, ANDPITCHINGMX4ENTCIFLOW+EW?ZCT+ATIO
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PLANETRIANGULARWINGOFASFSCTRATIO2

WITHNACA0003-63SECTION

By JohnC.HeitmyerandWillardG. Smith

SUMMARY

cofiinationhavinga planetriangularwingofaspect
0003-63sectionsinstreamwiseplaneshasbeeninvesti-

gatedatbothsubsonicandsupersonicMachntiers. Thelift,drag,and
Ditch* momentofthemcdelarepresentedforMachnumbersfrom0.60to
6.90 = from1.30 to 1.70 at a Reynoldsnumber
variationsofthecharacteristicswithReynolds
forseveralMachnumbers.

INTRODUCTION

of5.0million.The
ntier arealsoshown

A researchprogramisinprogressat theAUESAeronauticalLabora-
toryto ascertainexperimentalJ.yat subsonicandsupersonicMachnunbers “
thecharacteristicsofwingsof interestinthedesignofhigh-speed
fighterairplanes.Variationsinplanform,twist,caniber,andthick-
nessarebeinginvestigated.Thisreportisoneof a seriespertainm
to thisprogramandpresentsresultsoftestsofa wing+odyconi?tition
havinga planetriangularwingof aspectratio2 andNACA~03-63sec-
tionsin streamwiseplanes.Resultsof otherinvestigationsinthispro- -
gramarepresentedinreferences1 to k. As inthesereferences,the
datahereinarepresentedwithoutanalysisto expeditepublication.

b wingspan,feet

uan aerodynamic

NOTATION
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c localwhg chord,feet

1 lengthofbodyincludingportionremovedto accommodate
sting,inches

L
5,,,

lift4ragratio

()
L
Em

maximumlift-dragratio‘

M Machnumber

q free-streamdynamicpressure,poundspersquarefoot

.

-,
—

—

R Reynoldsnumiberbasedonthemeanaerodynamicchord

r radiusofbody,inches —

ro maximumbodyradius,inches
—

s totalwfngarea,includingareaformedbyextendingleading
—

andtrailingedgestoplaneof symmetry,squarefeet

x longitudinaldistancefromnoseofbody,inches .

Y distance~rpendiculartoplaneof symmetry,feet

a angleofattackofbodyaxis,degrees

%
()

dragcoefficient~

liftcoefficient
()
lift
v

% pitching+o~ntcoefficientreferredto quarterpointof

meanaerodynamicchord
.t )

itchingmommt
qsF

dCL
K slopeoftheliftcurvemeasuredat zerolift,perde~ee

dCm
Slopeofthepitching+nomentcurvemeasuredat zerolift

~

—
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APPARATUS

Whd TunnelandEquipmnt

TheexperimentalinvestigationwasconductedintheAms & by
6-footsupersonicwindtunnel.In thiswfndtunneltheI&chnuuibercan
be variedconttiuouslyandthestagnationpressurecsnbe regulatedto
maintaina giv~ntestReynoldsnuniber.Theairisdriedto ~event
formationof condensationshocks.Furtherinformationonthiswind
tunnelispresentedinreference5.

Tkemodelwasstingmountedinthetunnel,thedtameterof the
stingbeingabout73percentofthediameterofthebodybase. The
pitchplaneofthemodelsupportwashorizontal.A balancemountedon
thestingsupportandenclosedwithinthebodyof themodelwasusedto
measuretheaerodynamicforcesandmomentsonthemodel.Thebalance
wasthe&nch, four+opponent,strain-gageba3ancedescribedinrefer-
ence6.

Model
.

A photographofthemodelmountedintheAms -by &footwind
. tunnelis showninfigure1. A plananda front

certainmodeldimensionsaregivenh figure2.
riccharacteristicsofthemadelareas follows:

wing

viewofthemodeland
Otherimportantgeomt-

Aspectratio. . . . . . . . . . . . . . . . . . . ...2
Taperratio, . . . . . . . . . . . . ..”. . . . ...0
Airfoilsection~streamwise). . . . . . . . NACA0003-63
Totalarea,S, squarefeet. . . . . . . . . . . . 4.014
Meanaerodynamicchord,F, feet.. . . . . . . . . 1.889
Dihedral,degrees. . . . . . . . . . . . . . . ...0
Cs@er . . . . . . . . . . . . . . . . . . None
Twist,de&e~ l..... . . . . . . . . . . . . . . 0
,Incidence,degrees. . . . . . . . . . . . . . . . . . 0
Distance,whg+hord planetobodyaxis,feet . . . . 0

Body

Finenessratio(baseduponlength~;fig.2] . . . . 12.5
Cross-sectionshape . . . .’. . . . . . . . . . Circular



4 NhCARM A50E?4a
.

Maximumcross-sectionalarea>squarefeet. . . . . O.@
Ratioofmsximumcross-sectionalareato
yingarea. . . . . . . . . . . . . . . . . . 0●0509

Thewingwasconstructedof solidsteel.Thebodysparwasalso
steelandwascoveredwithaluminumto formthebodycontours.Theml?+
facesofthewingandbodywerepolishedsmooth.

TESTSANDPROCEDURE

RangeofTestVariables

Thecharacteristics-ofthemodel-(asa functionofangleofattack)
wereinvestigatedfora range ofMachnunibersfrom0.60toO.w andfrom
1.30to 1.70.ThsmajorportionofthedatawasobtainedataRe~olds
ntier of5.@million.DatawerealsoobtainedforReynoldsrn.miberup
to 7.5millionatMachnunibersof0.60,0.90,lb, and1.60.

..

ReductionofData
.

Thetestdatahavebeenreducedto standardNACAcoefficientform.
Factorswhichcouldaffecttheaccuracyoftheseresultsandthecor-
rectionsapplied=e discussedinthefollowingparagraphs.

Tunnel+allinterference.-Correctionstothesubsonicresultsfor
theinducedeffectsofthetunnelwallsresultingfromliftonthemodel
weremadeaccordingtothemethodsofreference7. Thenumericalvalues
of thesecorrections(whichwwe addedto theuncorrecteddata)were:

q =0.016cL2

No correctionsweremadetothepitching+mentcoefficients.

Theeffectsof constricti~oftheflowat subsmicspeedsby the
tunnelwallsweretakenintoaccountby themethodofreference8. This
correctionwascalculatedforconditionsat zeroangleofattackandwas
aTpliedthroughouttheangl~f+ttackrange.At a Machnuniberof0.90,
thiscorrectionamountedto a &percentincreaseintheMachnwiberover
thatdeterminedfroma calibrationofthewindtunnelwithouta modelin
place.

.
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Forthetestsat su~rsonicspeeds,thereflectionfromthetunnel
wallsoftheMachwaveorighatingat thenoseofthebodydidnotcross
themodel.No correctionswererequired,therefore,fortunnel-+mll
effects.

Streamvariations.- Testsat mibsonicspeedsinthe& by &foot
supersonicwindtumnelofthepresentsymmetricalmodelinboththe
norml andtheinvertedpositionshaveindicatedno streamcurvatureor
inclinationinthepitchplaneofthemodel.Nomasuremntshavebeen
made,however,ofthestreamcurvaturein theyawplane.At subsonic,
speeds,thelongitudinalvariationof staticpressureintheregionof
themodelisnotlnmwnaccuratelyat present,buta preliminarysurvey
hasindicatedthatit islessthan2 percentofthedynamicpressure.
No correctionforthiseffectwasmde.

A surveyoftheah streaminthe6-by &footwindtumnelat super-
sonicspeeds(reference~) hasshowna streamcurvatureonlyintheyaw
planeof themodel.Theeffectsofthiscurvatureonthemeasuredchar-
acteristicsofthepresentmodelarenotkmnu, butarebelievedtobe
SEWLU.as judgedby theresultsofreference9.Thesurveyalsotndicated
thatthereisa static-pressurevariationinthetestsectionof suffi-
cient~gnitudeto affectthedragresults.A correctionwasaddedto
themasureddragcoefficient,therefore,to accountforthelongitudinal
buoyancycausedby thisstatit-pressurevariation.Thiscorrection.
variedfromasmuchas~. 0008at a Machnumberof1.30to+0.0009at a
Machnuniberof1.70.

.
Supporttiterference.-At mibsonicspeeds,theeffectsof support

interferenceontheaerodynamiccharacteristicsofthemodelarenot
known.Forthepresenttaillessmodel,it isbelievedthatsucheffects
consistedprimarilyofa changeinthepressureat thebaseofthemodel.
Inan effortto correctatleastpartiallyforthissupportinterference,
thebasepressurewasmasuredandthedragdatawereadjustedto corre-
spondto a basepressureequal to thestaticpressureofthefreestream.

At supersonicspeeds,theeffectsof supportinterferenceofa body-
stingconfigurationsimilartothatofthepresentmodelareshownby
reference10 tobe confinedto a
mentionedadjustmentofthedrag
appliedat supersonicspeeds.

changeinbasepressure.Thepreviously
forbasepressure,therefore,was

HEsums

Theresultsarepresentedh thisreportwithoutanalysisinorderto
. e~editeptilication.Figure3 shawsthevariationofliftcoefficient

withsingleofattackandthevariationof dragcoefficient,pitching-
momentcoefficient,andlift~ag ratiowithliftcoefficientat a

61kiiia”



6 @%iw- NACARI!A50K24a
.

Reynoldsnuniberof5.0millionandatMachnmibersfrom0.60to 1.70.
TheeffectofReynoldsnumberontheaerodynamiccharacteristicsatMach
nunibersof0.60,0.90,1.40,and1.60is showninfigure4. Theresults
presentedinfigure3 havebeensummarizedinfigure5 to showsom
importantparametersasfunctionsofMachnumber.Theslopeparameters
inthisfigurehavebeenmeasuredat zerolift.

AmesAeronauticalL&iboratoryl
NationalAdtisorYCzttee forAero~utics>

MoffettFieid,Calif.
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Figurel.-ModelmountedinthsAmss& oy&foot supersonic
wind.tunnel.
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